is applied to analyze user intention and learning effect on using JoinNet, a widely used Internet-based instruction system, to develop digital material. The proposed TAM consists of five major constructs, namely the system quality, the perceived usefulness, the perceived ease of use, the behavioral intention, and the learning effect. To gather empirical data, a questionnaire is designed with three parts, including the The system quality plays an important role in user acceptance of a new information system. (2) The perceived usefulness is a determinant factor for the behavioral intention and learning effect. (3) When users get experienced in using the system, the impacts of the perceived ease of use should become more significant.
INTRODUCTION
In the past decade, the interest in using the Internet and World Wide Web as tools to build a new learning environment is increased drastically. Also, the value of e learning has become widely recognized and accepted. With the emerging e-Iearning technologies, both the delivery mode and the instructional design meet many challenges. The e-Iearning system also leads huge innovation of digital material, which is becoming an important part of e-Iearning. In many organizations, digital material has enhanced the ability and motivation of users to support e-Iearning.
The adoption of an adequate technology can also enable teachers to be increasingly effective in preparing, presenting, describing, and transferring digital material. As a widely used Internet-based instruction system, JoinNet is known to be able to support the development of digital material. However, when a user begins to use JoinNet to develop hislher digital material, so many factors may be involved in the decision to accept or reject the new system. Therefore, it is an important issue to predict user acceptance of a new instruction system. To achieve this goal, one of the most popular theoretical frameworks is Technology Acceptance Model (T AM) [1] [2] [3] [4] [5] .
In this study, TAM is applied to analyze user intention and learning effect on using JoinNet to develop digital material. Accordingly, we also give several fmdings and suggestions when using an Internet-based instruction system.
II. LITERATURE REVIEW

A. Internet-based instruction system
An Internet-based instruction system is not limited by time and space, and it has various benefits that traditional classroom-based courses cannot offer. Ngai et al. [6] compared the learning outcomes of online and traditional classroom-based courses; they found that students taking online courses outperformed those taking traditional courses. Examples of an Internet-based instruction system may include Arel Spotlight Application Suite, ICP, Microsoft Office Live Meeting, Macromedia Breeze Live, JoinNet, and so on. Among which, JoinNet has gained the most market share of the Internet-based instruction system in Taiwan.
JoinNet is multimedia communication client software developed by HomeMeeting Inc. Once JoinNet is connected to the HomeMeeting server, a user can start talking with other users using audio, video, and text chat in the meeting room of JoinNet. Users can also share and discuss uploaded slides/figures through the interactive white-board.
B. Technology Acceptance Model
In 1989, Davis [1] proposed Technology Acceptance Model (T AM) to address the issue of why users decide to accept or reject a new infonnation system. TAM is a theoretical extension of both Theory of Reasoned Action (TRA) proposed by Fishbein & Ajzen [7] and Theory of Planned Behavior (T PB) proposed by Ajzen [8] . TRA indicates that a person's behavior is detennined by his/her intention to perfonn the behavior and the intention is, in turn, a joint function of the person's attitude towards the behavior and his/her subjective nonn. Similar to TRA, TPB indicates that a person's behavioral intention is jointly detennined by his/her attitude and subjective nonn, but with an addition of the perceived behavioral control.
Adapted from TRA, Davis presented in TAM that the perceived usefulness (PU) and the perceived ease of use (PEOU) are two primary drivers for technology acceptance. PU is defmed as the degree to which a person believes that using a new infonnation system could enhance his/her job perfonnance. PEOU is described as the degree to which a person believes that using the system could be free of effort. As shown in Fig. 1 , TAM can be used to verify the relationship among six constructs, namely external variables, the perceived usefulness (PU), the perceived ease of use (PEOU), attitudes (AT), the behavioral intention (BI), and the actual system use (U) towards a target system. Until now, TAM has become the most widely used model in the study of various infonnation systems. 
III. RESEARCH MODEL AND HYPOTHESES
The purpose of this study is to analyze user intention and learning effect on using 10inNet to develop digital material. Our research model is a modification of TAM. It consists of five major constructs, as shown in Fig. 2 , including the system quality, the perceived usefulness, the perceived ease of use, the behavioral intention, and the learning effect. To fmd the significance and facts behind the five constructs, we also propose seven hypotheses to be verified. In what follows, we will describe about the seven hypotheses. In the domain of infonnation systems, the system quality is concerned with the quality of outcomes or attributes of a target system. Delone & McLean [9] found that both the system quality and the infonnation quality had a direct effect on user satisfaction and his/her use of infonnation systems. The system quality may include the number of "bugs" in the system (i.e., the system reliability), consistency of interface design, ease of using the system, the documentation quality, the quality and maintainability of the program code, and so on [10] . Schulman [11] found that there was a strong support for the relationship between the system quality and the infonnation quality. In this study, the system quality of 10inNet is defmed as the interface design, features and tools, operational processes, the content presentation, and the user guide. Accordingly, two hypotheses (HI and H2) are proposed as follows.
HI. The system quality has a positive effect on the perceived usefulness of 10inNet. H2. The system quality has a positive effect on the perceived ease of use of 10inNet.
Davis [1] showed that ease of use had a direct effect on the perceived usefulness. Further studies of TAM also showed a strong empirical support for a positive relationship between the perceived ease of use and the perceived usefulness [5, 6, 12] . Moreover, the impacts of the perceived usefulness and the perceived ease of use on behavioral intention had been presented in the literature [13] [14] [15] . In this study, the perceived ease of use of 10inNet is defmed as the degree to which a user believes that using 10inNet will be free of effort. The perceived usefulness refers to the extent to which digital material developed by the user is considered as useful. And the behavioral intention is defmed as user satisfaction on using 10inNet. Accordingly, three hypotheses (H3, H4, and H5) are proposed as follows.
H3. The perceived ease of use has a positive effect on the perceived usefulness of 10inNet. H4. The perceived ease of use has a positive effect on the behavioral intention of 10inNet. H5. The perceived usefulness has a positive effect on the behavioral intention of 10inNet.
The learning effect in educational activities is necessary. 1ackson et al. [16] presented the impact of the perceived usefulness and the behavioral intention on the learning effect. In this study, our samples are 45 undergraduate students who have taken an E-Learning class in 2009 and have used 10inNet to develop digital material in their tenn project. The learning effect is defmed as the grade on the tenn project. Accordingly, two hypotheses (H6 and H7) are proposed as follows.
H6. The perceived usefulness has a positive effect on the learning effect of 10inNet. H7. The behavioral intention has a positive effect on the learning effect of 10inNet.
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A. Development of instruments
To gather empirical data, a questionnaire is designed with three parts, including the personal profile, the experience of using JoinNet, and open items. Our survey instrument consists of 29 items to assess the relationship among the five major constructs of the proposed TAM. These items are adapted from several previous studied [1, [17] [18] [19] and are refmed to make them specifically relevant to this study.
B. Samples and data processing
In this study, the testing process is divided into two phases: pre-test and test. Based on the feedback from the pre test, the questionnaire is further refmed to obtain the final version. Legris et al. [20] had reviewed articles published in six important periodicals from 1980 to the first part of 2001. They concluded that TAM was a useful model, but had to be integrated into a broader one which would include variables related to both human and social change processes. They also found that a linear regression model was most often used for TAM to predict system use. In this study, our model is examined using SPSS. Linear regression, Pearson correlation and path analysis are used to verify the proposed seven hypotheses.
V. ANALYSIS AND RESULTS
A. Validation Measurement
The validity of our questionnaire is evaluated in terms of both internal consistency (i.e. reliability) and item analysis.
Internal consistency is examined using Cronbach's a value. As shown in Appendix A, based on our data collections, a value of each construct is greater than 0.7. Item analysis includes missing data, the mean, the standard deviation, skewness, correlation, and the loading factor, as shown in Table 1 . The results indicate that both the reliability and the validity of our questionnaire are reasonable. The analysis of the experience of using JoinNet consists of several constructs in this study, including the system quality, the perceived usefulness, the perceived ease of use, and the behavioral intention. As shown in Appendix A, the mean of our questionnaire is greater than 3.3. Thus, users give high evaluation for the system quality and interface design of JoinNet. Also, users fmd that JoinNet is easy to use, and that their experience of using JoinNet to develop digital material is satisfactory.
In the study, Pearson analysis is used to obtain the correlation among constructs. The p-value equal or greater than 0.7 denotes high correlation. As shown in Appendix B, the significance relationship has been revealed among constructs. In addition, the largest correlation is between the system quality and the perceived usefulness and with the p value 0.852. The second largest correlation is between the system quality and the perceived ease of use and with the p value 0.826.
In statistics, path analysis is often used to describe the dependency among a set of variables. In this study, path analysis is used to verify our proposed seven hypotheses. Analysis results have revealed the significance of each hypothesis, as shown in Fig. 3 . Accordingly, we have the following four fmdings. (1) The system quality has a positive effect on both the perceived usefulness and the perceived ease of use of JoinNet. (2) The perceived ease of use has a positive effect on both the perceived usefulness and the behavioral intention of JoinNet. (3) The perceived usefulness has a positive effect on both the behavioral intention and learning effect of JoinNet. (4) The behavioral intention has a positive effect on the learning effect of JoinNet.
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Personal profile B. Analysis of open items
The number of features and tools used to support e learning in an Internet-based instruction system is being increased. In this study, we compute the frequency of each feature or tool (of JoinNet) used by students. Accordingly, the top four commonly used features or tools are voice chat, text chat, the image window, and the whiteboard.
VII. CONCLUSIONS
In this study, Technology Acceptance Model (TAM) is applied to analyze user intention and learning effect on using JoinNet to develop digital material. Our TAM consists of five major constructs, namely the system quality, the perceived usefulness, the perceived ease of use, the behavioral intention, and the learning effect. And our questionnaire is divided into three parts, including the personal profile, the experience of using JoinNet, and open items. According to the analysis results, we conclude several fmdings as follows when using an Internet-based instruction system.
There is a critical path with significant influence from the system quality to the perceived usefulness, and then to the behavioral intention, and fmally to the learning effect. Therefore, the system quality plays an important role in user acceptance of a new information system. And the system designer should develop a system with good user interface consistency. Moreover, the perceived usefulness is a determinant factor for the behavioral intention and learning effect. Users are likely to consider a new system useful when the system is relevant to their learning activities. Finally, when users get experienced in using the system, the impacts of the perceived ease of use should become more significant.
Future research may be directed to explore other variables that may have an effect on user belief, usage, and learning effect. The variables may include subjective norms, job relevance, experience, voluntariness, output quality, result demonstrability, and so on.
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JoinNet provides enough features and tools.
JoinNet provides clear operational processes.
JoinNet provides rich content presentation.
JoinNet provides a complete user guide.
Overall, I have a good evaluation on the system quality of JoinNet.
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Following operational processes of JoinNet is easy.
The user guide of JoinNet is helpful to solve many problems.
Overall, I fmd that JoinNet is easy to use.
I like to use JoinNet when developing digital material.
I will recommend others to use JoinNet.
I will use JoinNet in the future.
Overall, my experience of using JoinNet to develop digital material is satisfactory. 
